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Public Summary:

Contractile motion is the simplest metric of cardiomyocyte health in vitro, but unbiased quantification is challenging. We describe a
rapid automated method, requiring only standard video microscopy, to analyze the contractility of human-induced pluripotent stem
cell-derived cardiomyocytes (iPS-CM). New algorithms for generating and filtering motion vectors combined with a newly developed
isogenic iPSC line harboring genetically encoded calcium indicator, GCaMP6f, allow simultaneous user-independent measurement and
analysis of the coupling between calcium flux and contractility. The relative performance of these algorithms, in terms of improving
signal to noise, was tested. Applying these algorithms allowed analysis of contractility in iPS-CM cultured over multiple spatial scales
from single cells to three-dimensional constructs. This open source software was validated with analysis of isoproterenol response in
these cells, and can be applied in future studies comparing the drug responsiveness of iPS-CM cultured in different microenvironments
in the context of tissue engineering.

Scientific Abstract:

Contractile motion is the simplest metric of cardiomyocyte health in vitro, but unbiased quantification is challenging. We describe a
rapid automated method, requiring only standard video microscopy, to analyze the contractility of human-induced pluripotent stem
cell-derived cardiomyocytes (iPS-CM). New algorithms for generating and filtering motion vectors combined with a newly developed
isogenic iPSC line harboring genetically encoded calcium indicator, GCaMP6f, allow simultaneous user-independent measurement and
analysis of the coupling between calcium flux and contractility. The relative performance of these algorithms, in terms of improving
signal to noise, was tested. Applying these algorithms allowed analysis of contractility in iPS-CM cultured over multiple spatial scales
from single cells to three-dimensional constructs. This open source software was validated with analysis of isoproterenol response in
these cells, and can be applied in future studies comparing the drug responsiveness of iPS-CM cultured in different microenvironments
in the context of tissue engineering.
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